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Supplement 4: Evidence Tables


Studies Evaluating Selection of Antiseptic Solution — Catheter Colonization, Catheter-Related Bloodstream Infection.
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Meta-analyses of RCTs Comparing Antimicrobial Agent Containing and Standard Catheters — Colonization and Catheter-Related Bloodstream Infection.
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RCTs Examining Selection of Catheter Insertion Site and Infectious Complications — Catheter Colonization, Catheter-Related Bloodstream Infection or Catheter-Related Sepsis.
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Selection of Catheter Insertion Site in Burn Patients and Infectious Complications — Catheter Colonization and Catheter-Related Bloodstream Infection.
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Meta-analyses of RCTs Comparing Chlorhexidine Containing and Standard Dressings — Catheter Colonization, Catheter-Related Bloodstream Infection.
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Occurrence of Chlorhexidine-Related Dermatitis in RCTs.
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Association Between Catheter Dwell Time and Risk of Infection in Nonrandomized Comparative Studies.
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RCTs Comparing Catheter Change at 3 Versus 7 Days and Risk of Infection. 



RCTs Comparing Catheter Change by Guidewire Versus a New insertion Site.
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RCTs Comparing Needleless and Standard Connectors — Contamination and Catheter-Related Bloodstream Infection.
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RCTs Examining Selection of Catheter Insertion Site — Insertion Success, Thrombotic, and Mechanical Complications.
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Positioning for Needle Insertion and Catheter Placement — Trendelenburg and Right Internal Jugular Vein.
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Selection of Catheter Size and Type — Case Reports of Unintentional Arterial Cannulation with Large Bore Catheters.
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RCTs Comparing Thin-Wall and Catheter-Over-the-Needle Techniques.
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[bookmark: _Hlk5957457]
Observational Studies Examining Number of Insertion Attempts and Complication Rate.
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Observational Study of Two Catheters in Same Vein — Dysrhythmia.
[image: ]

Meta-analyses of RCTs Comparing Realtime Ultrasound with Landmark Placement — Internal Jugular Vein.
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RCTs Comparing Realtime Ultrasound with Landmark Placement — Subclavian Vein.
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RCT Comparing Realtime Ultrasound With Landmark Placement — Femoral Vein.
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Meta-analyses of RCTs Comparing Static Ultrasound and Landmark Placement.
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Observational Studies Examining Sensitivity and Specificity of Ultrasound for Catheter Malposition (Chest X-Ray Reference Standard).
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[bookmark: _Hlk532472180]Observational Studies Examining Sensitivity and Specificity of Chest X-Ray for Catheter Malposition (Transesophageal Echocardiography Reference Standard).


Summary of 57 Reported Cases of Retained Guidewires Accompanying Central Venous Catheter Insertion.
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Study n
Risk Difference 



(99% CI) Comment Evidence Category
Neonates A3-H



Garland 2001 705 5.6% (3.1%, 8.2%) 5.6% vs 0%
Includes Broviac



Adults A2-E
Levy 2005 145



Timsit 2009 2595



Arvaniti 2012 306
Timsit 2012 86
Pedrolo 2014 85



Estimates in light gray calculated



No dermatitis in non-neonates with 
chlohexidine dressings
Abnormal International Contact Dermatitis 
Research Group score:
chlorhexidine (100/6720, 1.5%) vs control 
(63/5875, 1.0%) p = 0.02
No contact dermatitis
1 case severe dermatitis 
Local reaction 39.5% chlorhexidine vs 45.2% 
gauze 



Results
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Infection Rate
Study n (CVCs) Exchange vs New p Outcome (note) Evidence Category



Snyder 1988 303 3 1.5% vs 2.9% 0.63 Colonization (20% arterial, unspecified PACs)
2.9% vs 0% 0.44 Site infection



Michel 1988 200 0% vs 10.7% 0.13 CRBSI A2-E



Kealey 1995 284 2 15% vs 11% Catheter tip and skin culture
4.8% vs 1.9% 0.09 Catheter tip, skin, and blood culture



PAC: pulmonary artery catheters; CRBSI: catheter-related bloodstream infection



if sepsis 
suspected



Interval 
(days)










Infection Rate

Study n (CVCs)

Exchange vs New

p Outcome (note) Evidence Category

Snyder 1988 303 3 1.5% vs 2.9% 0.63 Colonization (20% arterial, unspecified PACs)

2.9% vs 0% 0.44 Site infection

Michel 1988 200 0% vs 10.7% 0.13 CRBSI A2-E

Kealey 1995 284 2 15% vs 11% Catheter tip and skin culture

4.8% vs 1.9% 0.09 Catheter tip, skin, and blood culture

PAC: pulmonary artery catheters; CRBSI: catheter-related bloodstream infection

if sepsis 

suspected

Interval 

(days)
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RR (95% CI)
Study Patients Port Contamination p Note Evidence Category



Casey 2003 77 (580 luers) 0.37 (0.22, 0.61) < 0.0001 By luer result, PosiFlow A2-E
Casey 2007 50 (393 luers) 0.11 (0.02, 0.81) 0.01 By patient, Clearlink device
Lucet 2000 77 0.74 (0.38, 1.43) 0.36 CLAVE device, incidence rate ratio



CRBSI
Lucet 2000 77 0.93 (0.06, 14.26) 0.96 CLAVE device, incidence rate ratio A2-E
Yebenes 2004 243 0.14 (0.02, 1.14) 0.033 Smartsite device, incidence rate ratio



Estimates in light gray calculated
CRBSI: catheter-related blood-stream infection
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Outcome, Study n Effect (95% CI) p n Effect (95% CI) p n Effect (95% CI) p
Deep-venous thrombosis A2-H A3-H A3-E



Merrer 2001 RR 223 11.5 (2.8-47.5) <0.001
Parienti 2015 HR 1753 3.0 (1.7, 5.3) <0.001 1965 3.1 (1.9, 5.0) <0.001 2285 0.9 (0.7, 1.3) 0.68
Parienti 2015 (symptomatic) HR 1753 3.4 (1.2, 9.3) 0.02 1965 1.8 (0.6, 4.9) 0.29 2285 2.4 (1.1, 5.4) 0.04



Insertion success rate A2-E A2-E A3-E
Kaiser 1998 (landmark only) RD 100 -14.4% (-25.4, -0.03) 0.011
Merrer 2001 (landmark?) RD -0.7% (-4.2%, 2.9%) 0.71
Kocum 2011 (landmark only) RD 195     -6.2% (-13.0%, 0.7%) 0.08
Parienti 2015 (US discretion) RD 1753 -9.2% <0.05 1965 -7.5% <0.05 2285 -3.7% <0.05



 
Mechanical complicationsa A2-E A3-E A3-E



Merrer 2001 RR 295 0.92 (0.56, 1.51) 0.74
Parienti 2015 OR 1753 0.3 (0.1, 0.8) 0.03 1965 0.5 (0.3, 1.1) 0.09 2285 0.5 (0.2, 1.4) 0.19



CI: confidence interval; RR: relative risk; HR: hazard ratio; RD: risk difference
a Primarily arterial injury, hematoma, and pneumothorax
Estimates in light gray calculated



Femoral vs Subclavian Jugular vs Subclavian Femoral vs JugularEffect 
Measure
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Merrer 2001 RR 295 0.92 (0.56, 1.51) 0.74
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Study n Outcome Supine 10° 15° 20° 25° 30° p-value Evidence Category
Adult



Healthy Volunteers
Armstrong 1994 35 Diameter (mm) 11.5 ± 0.5 13.1 ± 0.5 13.8 ± 0.5 14.2 ± 0.6 all p<0.001
Parry 2004 21 Diameter (mm) 9.2 ± 2.2 12.1 ± 2.3 <0.001



Diameter (mm) 9.7 ± 2.8 11.3 ± 2.8 <0.001
CSA (cm2) 0.71 ± 0.35 0.94 ± 0.39 <0.001



Bellazzini 2009 52 CSA (cm2) 0.90 ± 0.56 1.26 ± 0.69 <0.001
Patients (preop) & Healthy Volunteers



0.87 ± 0.48a 1.18 ± 0.58a <0.05a



1.18 ± 0.52b 1.32 ± 0.55b <0.05b



Patients (ICU)
Modeliar 2008 60 CSA (cm2) 1.70 ± 1.4 2.01 ± 1.34 0.05 B2-B
Nassar 2013 51 CSA (cm2) 1.25 ± 0.98 1.47 ± 1.03 NR
Gok 2015 78 CSA (cm2) 0.87 ± 0.43 1.12 ± 0.45 <0.001



Pediatric (preop)
Sayin 2008 135



0-12 mo 50 CSA (cm2) 0.29 ± 0.22 0.25 ± 0.12 NS
1-2 years 26 CSA (cm2) 0.43 ± 0.18 0.45 ± 0.22 NS
2-6 years 37 CSA (cm2) 0..54 ± 0.34 0.59 ± 0.41 0.044
> 6 years 22 CSA (cm2) 0.5 ± 0.26 0.62 ± 0.37 0.002



Karaaslan 2019 (newborns) 63 CSA (cm2) 0.18 ± 0.03  0.24 ± 0.05 0.21 ± 0.05 <0.001
Kim 2016 (7.9 ± 9.1 mo) 47 CSA (cm2) 0.30 ± 0.14 0.36 ± 0.21 <0.001
Dincyurek 2015 (2-12 yr) 100 Diameter (mm) 16.6 ± 0.10 17.6 ± 1.3 <0.001



a No head rotation
b Maximum head rotation



Trendeleburg Degrees (outcome ± SD)



CSA: cross-sectional area; NR: not reported; NS: not significant; SD: standard deviation



Suarez 2002 24 CSA (cm2)



65Karaaslan 2017










Study n Outcome Supine 10° 15° 20° 25° 30° p-value Evidence Category

Adult
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Study n Description Evidence Category
Brown 1982 1 Case of prolonged cannulation of carotid artery with a capped 8 F Cordis introducer
Digby 1994 1 Case of carotid artery puncture and hematoma leading to fatal respiratory obstruction following insertion of triple-



lumen catheter
Farhat 1975 1 Case of subclavian arteriovenous fistula with large bore catheter
Guilbert 2008 12 Case series of arterial trauma with large bore catheters; 1 patient with pulmonary artery catheter
Kulvatunyou 2002 1 Case of subclavian artery puncture and hematoma following right internal jugular vein catheterization B4-H
Maschke 1984 2 Cases of cardiac perforation and tamponade, fatal in one case, following improper insertion of triple-lumen 
Nicholson 2004 9 Cases of hemothorax, arterial dissection and pseudoaneurysm with large bore catheters
Shah 2004 11 Case series of arterial misplacement of catheter and removal by surgical exploration or removal without surgery
Sloan 1991 1 Case of vertebral artery puncture and fatal brainstem stroke following attempted placement of Cordis type 



catheter in internal jugular vein
Zaida 1998 1 Case of stroke/cerebral infarct following internal jugular vein catheterization
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Study n Thin-Wall
Catheter Over 



Needle RD (95% CI) p Evidence Category
Adults
Lee 2015 (internal jugular) 266 A3-E



First attempt success 87.3% 77.3% 10.0% (0.9%, 19.1%) 0.037



Complicationsa 9.0% 15.9% -7.0 (-14.8%, 0.9%) 0.09
Punctures (mean ± SD) 1.1 ± 0.4 1.3 ± 0.6 0.026



Kim 2016 (right subclavian) 414 A3-B
Overall success
First attempt success 62.0% 35.4% 26.6% (17.3%, 35.9%)  < 0.001



Complicationsa 5.8% 15.5% -9.8% (-15.6%, -3.9%) 0.001



Neonates
Song 2018 120 A3-E



First attempt success 65.0% 83.3% 18.3% (3.0%, 33.6%) 0.06



Complicationsa 5.0% 0.0% -8.3% (-15.9%, -0.8%) 0.03



RD: risk difference; SD: standard deviation
a Includes arterial puncture, pneumothorax, malposition, hematoma
Estimates in light gray calculated
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Catheter Over 

Needle RD (95% CI) p Evidence Category
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Lee 2015 (internal jugular) 266 A3-E

First attempt success 87.3% 77.3% 10.0% (0.9%, 19.1%) 0.037
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9.0% 15.9% -7.0 (-14.8%, 0.9%) 0.09

Punctures (mean ± SD) 1.1 ± 0.4 1.3 ± 0.6 0.026

Kim 2016 (right subclavian) 414 A3-B

Overall success

First attempt success 62.0% 35.4% 26.6% (17.3%, 35.9%)  < 0.001

Complications

a

5.8% 15.5% -9.8% (-15.6%, -3.9%) 0.001

Neonates

Song 2018 120 A3-E

First attempt success 65.0% 83.3% 18.3% (3.0%, 33.6%) 0.06
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RD: risk difference; SD: standard deviation
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Estimates in light gray calculated
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Study n 1 2 3+ 1 2 3 (or 3+) 4 5 P Note Evidence Category
Mansfield 1994 821 4.3% 10.9% 24.0% — 2.7 (1.3, 5.5) 7.0 (4.1, 12.3) <0.001 Crude
Lefrant 2002 707 5.4% 16.5% 42.4% — 3.6 (1.8, 7.0) 14.0 (7.7, 25.3) <0.001 Adjusted B2-H



Calvache 2016 300 — 1.4 (0.5, 3.5) 3.6 (1.3, 9.8) 6.8 (1.9, 24.2) 26.4 (7.2, 96.6)
<0.01 (5 vs 4) 
0.011 (3 vs 1) Adjusted



Attempt Attempt
Complicationa Rate (%) Odds Ratio (95% CI)



Estimates in light gray calculated



a May include misplacement, arterial puncture, pneumothorax, mediastinal hematoma










Study n 1 2 3+ 1 2 3 (or 3+) 4 5 P Note Evidence Category
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Estimates in light gray calculated

a May include misplacement, arterial puncture, pneumothorax, mediastinal hematoma
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1 2 1 2
Reeves 1995 100 24% 52% 4% 4% B2-H



p = 0.004 NS



Evidence 
Category



PVC: premature ventricular contraction; VT: ventricular tachycardia; BBB: 
bundle branch block



 Catheters



PVC, VT, 
Junctional, new 



BBB
VT, Junctional, 



new BBB



Dysrhythmia



 Catheters
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Fixed Random 99% PI I 2 (99% CI) Evidence Category



Overall success 17 3488 8.6% (6.6%, 10.5%) <0.001 10.0% (4.8%, 15.1%)b <0.001 (-10.2%, 30.1%) 85% (74%, 91%) A1-B
First attempt success 12 2096 30.7% (25.9%, 35.5%) <0.001 30.1% (18.5%, 41.6%) <0.001 (-14.2%, 74.3%) 80% (60%, 90%) A1-B
Arterial puncture 17 3678 -7.0% (-8.9%, -5.0%) <0.001 -6.9% (-9.9%, -3.9%) <0.001 (-16.3%, 2.5%) 49% (0%, 76%) A1-B



Fixed Random
Mean attempts 12 3174 -0.86 (-0.95, -0.77) <0.001 -1.15 (-2.12, -0.18) 0.002 (-5.40, 3.10) 99% A1-B



a Continuity correction of 0.5 for zero cell frequencies
b Small study effects (potential for publication bias)



HeterogeneityRealtime Ultrasound vs Landmark 
(Internal Jugular)



Risk Difference (99% CI)a



Mean Difference (99% CI)



CI: confidence interval; PI: prediction interval










Fixed Random 99% PI I

2

 (99% CI) Evidence Category

Overall success 17 3488 8.6% (6.6%, 10.5%) <0.001 10.0% (4.8%, 15.1%)

b

<0.001 (-10.2%, 30.1%) 85% (74%, 91%) A1-B

First attempt success 12 2096 30.7% (25.9%, 35.5%) <0.001 30.1% (18.5%, 41.6%) <0.001 (-14.2%, 74.3%) 80% (60%, 90%) A1-B

Arterial puncture 17 3678 -7.0% (-8.9%, -5.0%) <0.001 -6.9% (-9.9%, -3.9%) <0.001 (-16.3%, 2.5%) 49% (0%, 76%) A1-B

Fixed Random

Mean attempts 12 3174 -0.86 (-0.95, -0.77) <0.001 -1.15 (-2.12, -0.18) 0.002 (-5.40, 3.10) 99% A1-B

a Continuity correction of 0.5 for zero cell frequencies

b 

Small study effects (potential for publication bias)

Heterogeneity

Realtime Ultrasound vs Landmark 

(Internal Jugular)

Risk Difference (99% CI)

a

Mean Difference (99% CI)

CI: confidence interval; PI: prediction interval
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Outcome, Study n (CVCs)   US           Control Risk Difference (95% CI) P Evidence Category
Overall success A2-B



52 92.0%       44.4% 47.6% (26.0%, 69.1%) 0.003
401 100%        87.5% 12.4% (7.8%, 17.1%) < 0.001
60 86.7%       53.3% 33.3% (11.7%, 54.9%) 0.002



Insertion attempts (mean) A2-B
52 1.4             2.5 0.007



401 1.1 ± 0.3   1.9 ± 0.7 < 0.05a



Access Time (seconds) A3-E
401 27 ± 13     45 ± 55 NS



Arterial puncture A2-E
52 4.0%        11.1% -7.1% (-21.2%, 7.0%) 0.32



401 0.5%         5.4% -5.0% (-8.3%, -1.7%) 0.003
66 6.0%         3.0%  3.0% (-7.0%, 13.1%) 0.55



Hematoma
52 0%         18.5% -18.5% (-34.2%, -2.9%) 0.02 A2-E



401 1.5%        5.5% -4.0% (-7.5%, -0.4%) 0.03
Pneumothorax A2-B



52 0%          0%
401 0%         4.9% -5.0% (-8.1%, -1.8%) 0.002



a as reported, calculated < 0.0001



Gualtieri 1995



Gualtieri 1995



Fragou 2011



Gualtieri 1995
Fragou 2011
Oh 2014



Estimates in light gray calculated



Oh 2014



Fragou 2011



Fragou 2011
Gualtieri 1995



Gualtieri 1995
Fragou 2011



Fragou 2011
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60 86.7%       53.3% 33.3% (11.7%, 54.9%) 0.002

Insertion attempts (mean) A2-B

52 1.4             2.5 0.007

401 1.1 ± 0.3   1.9 ± 0.7 < 0.05
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Access Time (seconds) A3-E
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Arterial puncture A2-E
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401 0.5%         5.4% -5.0% (-8.3%, -1.7%) 0.003
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Hematoma

52 0%         18.5% -18.5% (-34.2%, -2.9%) 0.02 A2-E
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n   US           Control Risk Difference (95% CI) P Evidence Category
48



Access time (seconds) 155            370 0.02 A3-E
Overall success 95.8%        95.8% 0.0% (-11.3%, 11.3%) 1 A3-E
Needle passes (median, range) 1 (1-21)    3 (1-8) 0.001 A3-B
Arterial puncture 12.5%       4.2% 8.3% (-7.1%, 23.8%) 0.6 A3-E
First pass success 75%          25% 50.0% (25.5%, 74.5%) 0.001 A3-B



Aouad 2010 (pediatric)



Estimates in light gray calculated
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Overall success 95.8%        95.8% 0.0% (-11.3%, 11.3%) 1 A3-E

Needle passes (median, range) 1 (1-21)    3 (1-8) 0.001 A3-B

Arterial puncture 12.5%       4.2% 8.3% (-7.1%, 23.8%) 0.6 A3-E
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 Studies  Patients Fixed P Random P 99% PI I 2 (99% CI) Evidence Category
Static Ultrasound vs Landmark  



 
Overall success 6 1439 3.1% (-1.3%, 7.6%) 0.067 5.3% (-1.8%, 12.5%) 0.053 (-19.2%, 29.9%) 54% (0%, 86%) A1-E
Arterial puncture 5 618 -2.4% (-7.8%, 2.9%) 0.24 -2.5% (-11.0%, 6.1%) 0.46 (-38.9%, 34.0%) 56% (0%, 88%) A1-E



Internal Jugular, all ages
Overall success 5 592 7.4% (0.7%, 14.1%) 0.005 7.7% (-2.0%, 17.3%) 0.041 (-31.9%, 47.2%) 51% (0%, 87%) A1-E



 Internal Jugular/Subclavian/Femoral, all ages



CI: confidence interval; PI: prediction interval
a Continuity correction of 0.5 for zero cell frequencies



Risk Difference (99% CI)a Heterogeneity
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Overall success 6 1439 3.1% (-1.3%, 7.6%) 0.067 5.3% (-1.8%, 12.5%) 0.053 (-19.2%, 29.9%) 54% (0%, 86%) A1-E

Arterial puncture 5 618 -2.4% (-7.8%, 2.9%) 0.24 -2.5% (-11.0%, 6.1%) 0.46 (-38.9%, 34.0%) 56% (0%, 88%) A1-E

Internal Jugular, all ages

Overall success 5 592 7.4% (0.7%, 14.1%) 0.005 7.7% (-2.0%, 17.3%) 0.041 (-31.9%, 47.2%) 51% (0%, 87%) A1-E
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Continuity correction of 0.5 for zero cell frequencies

Risk Difference (99% CI)
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Study



 
Adequate



n
Inadequate



n (%)
Malposition 



n (%)
Sensitivity



(95% CI)
Specificity
(95% CI) Evidence Category



Maury 2001 81 85 84 1 (1.2) 10 (11.8) 1.00 (0.69, 1.00) 1.00 (0.95, 1.00)
Lanza 2006 107 107 107 0 (0.0) 12 (11.2) 0.83 (0.52, 0.98) 1.00 (0.96, 1.00)
Vezzani 2010 111 111 99 12 (10.8) 4 (3.6) 0.93 (0.76, 0.99) 0.96 (0.88, 0.99)
Bedel 2013 98 101 105 4 (3.8) 5 (5.0) 0.83 (0.36, 1.00) 1.00 (0.96, 1.00)
Arellano 2014 100 100 100 9 (9.0) 0 (0.0) — 0.91 (0.84, 0.96)
Cortellaro 2014 71 71 71 0 (0.0) 6 (8.4) 0.33 (0.04, 0.78) 0.98 (0.92, 1.00)
Park 2014 106 106 106 4 (3.8) 0 (0.0) — 1.00 (0.96, 1.00)
Weekes 2014 142 152 135 5 (3.4) 4 (3.0) 0.75 (0.19, 0.99) 1.00 (0.97, 1.00)
Alonso-Quintela 2015 40 51 49 0 (0.0) 5 (10.2) 0.60 (0.15, 0.95) 0.95 (0.85, 0.99)
Baviskar 2015 25 25 25 0 (0.0) 0 (0.0) — 1.00 (0.86, 1.00)
Duran-Gehring 2015 50 50 46 4 (8.0) 3 (6.5) 0.33 (0.01, 0.91) 1.00 (0.92, 1.00)
Gekle 2015 81 82 68 0 (0.0) 0 (0.0) — 1.00 (0.95, 1.00) B2-B
Kim 2015 51 48 48 4 (8.3) 0 (0.0) — 1.00 (0.92, 1.00)
Meggiolaro 2015 105 105 105 0 (0.0) 14 (13.3) 0.64 (0.35, 0.87) 1.00 (0.96, 1.00)
Blans 2016 53 53 52 1 (1.9) 3 (5.7) 0.00 (0.00, 0.71) 0.98 (0.89, 1.00)
Kamalipour 2016 116 116 104 12 (10.3) 16 (15.4) 0.69 (0.41, 0.89) 0.98 (0.92, 1.00)
Kim 2016 20 20 18 0 (0.0) 0 (0.0) — 1.00 (0.81, 1.00)
Weekes 2016 156 156 151 4 (2.6) 4 (2.7) 0.75 (0.19, 0.99) 1.00 (0.98, 1.00)
Amir 2017 139 137 124 13 (9.6) 0 (0.0) — 0.98 (0.93, 0.99)
Galante 2017 64 64 64 4 (5.9) 5 (7.8) 0.00 (0.00, 0.52) 1.00 (0.94, 1.00)
Wilson 2017 78 78 78 0 (0.0) 2 (2.6) 1.00 (0.16, 1.00) 0.87 (0.77, 0.94)
Kim 2018 45 45 45 0 (0.0) 1 (2.0) 1.00 (0.03, 1.00) 1.00 (0.92, 1.00)
Korsten 2018 90 90 90 0 (09.0) 10 (11.1) 1.00 (0.69, 1.00) 0.95 (0.88, 0.99)
Pooled 0.69 (0.53, 0.81) 0.98 (0.96, 0.99)



Patients CVC



Ultrasound Studies



CVC: central venous catheter; CI: confidence interval
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Alonso-Quintela 2015 40 51 49 0 (0.0) 5 (10.2) 0.60 (0.15, 0.95) 0.95 (0.85, 0.99)

Baviskar 2015 25 25 25 0 (0.0) 0 (0.0) — 1.00 (0.86, 1.00)
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Kim 2018 45 45 45 0 (0.0) 1 (2.0) 1.00 (0.03, 1.00) 1.00 (0.92, 1.00)
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N (%)
Site



Internal jugular 39 (64)
Subclavian 10 (16)
Femoral 11 (18)



Delay in dectection
None 31 (51)
≤ 1 week 11 (18)
1 week – 1 year 9 (15)
≥ 1 year 6 (10)
Not precisely stated 4 (7)



Embolized
Yes 40 (66)
No 21 (34)



Removed
Yes 54 (89)
Left in place 7 (11)



Complications
Reported 14 (23)
Unclear 2 (3)
No 43 (70)



Operator 
Resident/trainee 19 (31)
Anesthesiologist 10 (16)
Other attending 5 (8)
Not reported 27 (44)



Country
United States 17 (28)
India 13 (21)
Germany 7 (11)
South Africa 3 (5)
Spain 3 (5)
Turkey 3 (5)
China 2 (3)
Saudi Arabia 2 (3)
Australia 1 (2)
Belgium 1 (2)
France 1 (2)
Iran 1 (2)
Ireland 1 (2)
Italy 1 (2)
Japan 1 (2)
Nigeria 1 (2)
Slovenia 1 (2)
Taiwan 1 (2)
United Kingdom 1 (2)
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n 
Study (pts, cvc) Chlorhexidine Alcohol PVI Alcohol Effect (95% CI) p Effect (95% CI) p



RCT A3-E A3-E
Maki 1991 144 2% none 10% none OR 0.26 (0.07, 0.91) 0.02 0.24 (0.01, 1.64) 0.22



A3-B A3-E
Mimoz 2015 2155 2% 70% 5% 69% HR  0.24 (0.17, 0.36) <0.0001 0.68 (0.22, 2.10) 0.51



A3-E A3-E
Yasuda 2017 796 0.5% 79% 10% none  HRa 0.35 (0.11, 0.95) 0.04 0.69 (0.17, 2.62) 0.58



1% 79%  HRa 0.37 (0.13, 0.97) 0.04 0.48 (0.10, 1.98) 0.31



Observational B1-B
Pages 2016 1592 2% 70% 5% 69% HR  0.31 (0.14, 0.70) 0.005



PVI Alcohol PVI Alcohol
RCT A3-B A3-E



Parienti 2004 223 5% 70% 10% none RR 0.38 (0.22, 0.65) <0.001 0.34 (0.13, 0.91) 0.04



a Excludes 9 femoral catheters
Estimates in light gray calculated



RCT: randomized controlled trial; OR: odds ratio; HR: hazard ratio; RR: relative risk; PVI: povidone-iodine



Povidone-Iodine (PVI)Chlorhexidine Catheter Colonization
Catheter-Related 



Bloodstream InfectionEffect 
Measure



Povidone-Iodine Povidone-Iodine



Comparators










n 

Study (pts, cvc)Chlorhexidine Alcohol PVI Alcohol Effect (95% CI) p Effect (95% CI) p

RCT A3-E A3-E

Maki 1991 144 2% none 10% none OR 0.26 (0.07, 0.91) 0.02 0.24 (0.01, 1.64) 0.22

A3-B A3-E

Mimoz 2015 2155 2% 70% 5% 69% HR  0.24 (0.17, 0.36) <0.0001 0.68 (0.22, 2.10) 0.51

A3-E A3-E

Yasuda 2017 796 0.5% 79% 10% none  HR

a

0.35 (0.11, 0.95) 0.04 0.69 (0.17, 2.62) 0.58

1% 79%  HR

a

0.37 (0.13, 0.97) 0.04 0.48 (0.10, 1.98) 0.31

Observational B1-B

Pages 2016 1592 2% 70% 5% 69% HR  0.31 (0.14, 0.70) 0.005

PVI Alcohol PVI Alcohol

RCT A3-B A3-E

Parienti 2004 223 5% 70% 10% none RR 0.38 (0.22, 0.65) <0.001 0.34 (0.13, 0.91) 0.04

a Excludes 9 femoral catheters

Estimates in light gray calculated

RCT: randomized controlled trial; OR: odds ratio; HR: hazard ratio; RR: relative risk; PVI: povidone-iodine
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 Studies  Patients Fixed P Random P 99% PI I 2 (99% CI) P Evidence Category
Impregnated/Coated vs Standard Catheters



Colonization
Antibiotic 8 1262 0.27 (0.18, 0.40) <0.001 0.27 (0.15, 0.46) <0.001 (0.06, 1.10) 29% (0%, 75%) 0.20 A1-B
Chlorhexidine silver sulfadiazine 21 4819 0.50 (0.41, 0.61) <0.001 0.49 (0.37, 0.65) <0.001 (0.18, 1.33) 46% (0%, 72%) 0.013 A1-B
Silver or silver-platinum-carbon 11 3091 0.98 (0.79, 1.23) 0.85 0.98 (0.79, 1.23) 0.85 (0.74, 1.31) 0% (0%, 69%) 0.48 A1-E



Catheter-related bloodstream infection  
Antibiotic 5 1921 0.29 (0.12, 0.74) 0.001 0.33 (0.13, 0.85) 0.003 (0.04, 2.84) 0% (0%, 78%) 0.68 A1-B
Chlorhexidine silver sulfadiazine 19 4931 0.69 (0.48, 1.00) 0.01 0.69 (0.44, 1.08)b 0.032 (0.24, 1.96) 18% (0%, 60%) 0.23 A1-E
Silver or silver-platinum-carbon 12 3276 0.59 (0.38, 0.92) 0.002 0.59 (0.37, 0.94) 0.003 (0.34, 1.04) 0% (0%, 60%) 0.66 A1-B



Odds Ratio (99% CI)a Heterogeneity



RCT: randomized controlled trial; CI: confidence interval; PI: prediction interval



b Small study effects (potential for publication bias)



a Continuity correction of 0.5 for zero cell frequencies










 Studies Patients Fixed P Random P 99% PI I

2

 (99% CI) P Evidence Category

Impregnated/Coated vs Standard Catheters

Colonization

Antibiotic 8 1262 0.27 (0.18, 0.40) <0.001 0.27 (0.15, 0.46) <0.001 (0.06, 1.10) 29% (0%, 75%) 0.20 A1-B

Chlorhexidine silver sulfadiazine 21 4819 0.50 (0.41, 0.61) <0.001 0.49 (0.37, 0.65) <0.001 (0.18, 1.33) 46% (0%, 72%) 0.013 A1-B

Silver or silver-platinum-carbon 11 3091 0.98 (0.79, 1.23) 0.85 0.98 (0.79, 1.23) 0.85 (0.74, 1.31) 0% (0%, 69%) 0.48 A1-E

Catheter-related bloodstream infection  

Antibiotic 5 1921 0.29 (0.12, 0.74) 0.001 0.33 (0.13, 0.85) 0.003 (0.04, 2.84) 0% (0%, 78%) 0.68 A1-B

Chlorhexidine silver sulfadiazine 19 4931 0.69 (0.48, 1.00) 0.01 0.69 (0.44, 1.08)

b

0.032 (0.24, 1.96) 18% (0%, 60%) 0.23 A1-E

Silver or silver-platinum-carbon 12 3276 0.59 (0.38, 0.92) 0.002 0.59 (0.37, 0.94) 0.003 (0.34, 1.04) 0% (0%, 60%) 0.66 A1-B

Odds Ratio (99% CI)

a

Heterogeneity

RCT: randomized controlled trial; CI: confidence interval; PI: prediction interval

b 

Small study effects (potential for publication bias)

a Continuity correction of 0.5 for zero cell frequencies
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Outcome, Study
Effect 



Measure n Effect (95% CI) p n Effect (95% CI) n Effect (95% CI) p
Colonization A2-H A3-H A3-H



Merrer 2001 RR 270 6.4 (1.9, 21.2) <0.001
Parienti 2015 HR 1753 3.4 (2.4, 5.0) <0.001 1965 2.5 (1.7, 3.5) <0.001 2285 1.6 (1.2, 2.0) 0.003



CRBSI/CRS A2-E A3-E A3-E
Merrer 2001 RR 270 3.0 (0.6, 14.8) 0.07
Parienti 2015 HR 1753 3.4 (1.0, 11.1) 0.048 1965 2.3 (0.8, 6.2) 0.11 2285 0.9 (0.5, 1.8) 0.81



Estimates in light gray calculated
RCT: randomized controlled trial; CRBSI: catheter-related bloodstream infection; CRS: catheter-related sepsis



Femoral vs JugularJugular vs SubclavianFemoral vs Subclavian
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CRBSI/CRS A2-E A3-E A3-E

Merrer 2001 RR 270 3.0 (0.6, 14.8) 0.07
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Estimates in light gray calculated
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Near vs far from open wound RR (95% CI) p
Nonrandomized Comparative Study



Colonization B1-H
Ramos 2002 1.8 (1.3, 2.5) <0.01



CRBSI B1-H
Ramos 2002 5.1 (1.4, 18.2) <0.01



RR: relative risk; CI: confidence interval; CRBSI: catheter-related 
bloodstream infection; CVC: central venous catheter; pts: patients



77 CVCs (20 pts)



77 CVCs (20 pts)
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 Studies  Patients Fixed P Random P 99% PI I 2 (99% CI) P Evidence Category
Chlorhexidine vs Conventional Dressing  



Colonization 7 4786 0.47 (0.38, 0.59) <0.001 0.53 (0.35, 0.81) <0.001 (0.14, 2.02) 57% (0%, 86%) 0.031 A1-B
Catheter-related bloodstream infection 9 6000 0.61 (0.39, 0.95) 0.005 0.62 (0.35, 1.09) 0.03 (0.15, 2.48) 26% (0%, 73%) 0.21 A1-E



Relative Risk (99% CI) Heterogeneity



RCT: randomized controlled trial; CI: confidence interval; PI: prediction interval



Relative Risk (99% CI)
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